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Claims 

1. Prevention and treatment drugs for staphylococcal bovine mastitis, containing 1 or 2 
kinds or more of herbal medicines selected from a group comprising kanzo, huang-lian, ougon, 
kouboku, tianjin, zhi-mu, chouji, kujin, keihi, biwayou, hops, youbaihi, enmeiso, gobaishi, 
sanshuyu, shakuyaku, jin ying, chiyu and maou. 

2. The prevention and treatment drugs according to the description of Claim 1, in that the 
herbal medicine is in crude powder form. 

3. The prevention and treatment drugs according to the description of Claim 1, in that the 
herbal medicines are herbal medicine extracts extracted with a mixture of water and organic 
solvents or with water, and/or the active ingredients from herbal medicines obtained therefrom. 



4. The prevention and treatment drugs according to the description of Claim 1, obtained 
by incorporating the herbal medicines into feed. 

5. Prevention and treatment methods for staphylococcus due to bovine staphylococci by 
administering an effective quantity of herbal medicine comprising 1 or 2 kinds or more of herbal 
medicines selected from a group comprising kanzo, huang-lian, ougon, kouboku, tianjin, zhi-mu, 
chouji, kujin, keihi, biwayou, hops, youbaihi, enmeiso, gobaishi, sanshuyu, shakuyaku, jin ying, 
chiyu and maou. 

6. The prevention and treatment methods according to the description of Claim 5, in that 
the herbal medicines are utilized in crude powder form. 

7. The prevention and treatment methods according to the description of Claim 5, in that 
the herbal medicines are herbal medicine extracts extracted with a mixture of water and organic 
solvents or with water, and/or the active ingredients of herbal medicines obtained therefrom. 

8. The prevention and treatment methods according to the description of Claim 5, in that 
the herbal medicine is administered by incorporating it into feed. 

Detailed explanation of the invention 
Industrial application field 

This invention pertains to prevention and treatment drugs for bovine mastitis, as well as 
to the prevention and treatment methods. 

More specifically, it pertains to prevention and treatment drugs containing herbal 
medicines for staphylococcal bovine mastitis, as well as to prevention and treatment methods 
comprising the administration of the herbal medicines. 

Prior art 

Staphylococcal bovine mastitis is a kind of mastitis of cow due to infection caused by 
staphylococcus, particularly Staphylococcus aureus. 

The disease causes reduction of milk production, deterioration of milk quality and 
shortens the years of milk production service, and also becomes source of infection for other 
cows, bringing enormous damage to the operation of a dairy farmer. Furthermore, milk 
contaminated by bacteria pose a very undesirable public health problem. 

Despite the fact that there is such a serious infectious disease, almost no sound 
countermeasure, such as enforcing appropriate breeding management, is available, and in reality 
prevention is often not possible. 

Also, up to this point, methods such as administering antibiotics or other antibacterial 
together with feed has been carried out to prevent and treat this disease. However, in recent years 
particular problems have emerged including concerns with drug-resistance or the problem of 



residual drugs including antibiotics, and there has been an increasing tendency to question the 
appropriateness of administering antibiotics to farm animals. Therefore, it is desirable that 
prevention and treatment methods and prevention and treatment drugs for this disease be 
developed without the administration of drugs such as antibiotics. 

Means to solve the problems 

The present inventors conducted investigations aimed at solving the aforementioned 
problems, and as a result discovered that certain herbal medicines could suppress this disease, 
which led to accomplishing the present invention. 

In other words, the objective of the present invention lies in providing prevention and 
treatment drugs for bovine mastitis, as well as prevention and treatment methods for same. 

The present invention provides prevention and treatment drugs for staphylococcal bovine 
mastitis, containing 1 or 2 kinds or more of herbal medicines selected from a group comprising 
kanzo, huang-lian, ougon, kouboku, tianjin, zhi-mu, chouji, kujin, keihi, biwayou, hops, 
youbaihi, enmeiso, gobaishi, sanshuyu, shakuyaku, jin ying, chiyu and maou. 

Additionally, the present invention is to provide the aforementioned prevention and 
treatment drugs for staphylococcal bovine mastitis, containing herbal medicines in crude powder 
form, extracts of herbal medicines extracted with a mixture of water and organic solvents or with 
water, or active ingredients of herbal medicines. 

Furthermore, the present invention is to provide prevention and treatment drugs for 
staphylococcal bovine mastitis by incorporating the herbal medicines into feed. 

Furthermore, the present invention is to provide a prevention and treatment method for 
staphylococcal bovine mastitis due to bovine staphylococci, by administering an effective 
quantity of herbal medicine comprising 1 or 2 kinds or more of herbal medicines selected from a 
group comprising kanzo, huang-lian, ougon, kouboku, tianjin, zhi-mu, chouji, kujin, keihi, 
biwayou, hops, youbaihi, enmeiso, gobaishi, sanshuyu, shakuyaku, jin ying, chiyu and maou. 

Furthermore, the present invention is to provide a prevention and treatment method for 
staphylococcal bovine mastitis, by administering herbal medicines in crude powder form, 
extracts of herbal medicines extracted with a mixture of water and organic solvents or with 
water, or in the form of the active ingredients of the herbal medicines. 

Furthermore, the present invention is to provide a prevention and treatment method for 
staphylococcal bovine mastitis, by incorporating and administering herbal medicines into feed. 

Kanzo (Kanzo [in Chinese characters]) is the root or root stem of kanzo (Glycyrrhiza 
glabra Linne var. glandulifera Regel et Herder) or the remains after removing the cork skin. The 
ingredients of this material comprise glycyrrhizin, liquiritin, glucose, aspargine, etc. It is utilized 
as a relaxant, anticonvulsant and expectorant for humans. 
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Huang-lian (Huang-lian [in Chinese characters]) is the root stem of huang-lian {Coptis 
japonica Makino) after removing the fine roots by burning them off. The ingredients of this 
material comprise berberine and palmatine. It is utilized as stomachic bitters and an enteric 
rectifying agent for humans. 

Ougon (Ougon [in Chinese characters]) is the root of koganebana {Scutellaria baicalensis 
Georgi) after removing the cork skin. The ingredients of this material comprise ougonin and 
baicalin. It is utilized as an anti-inflammatory and anti-pyretic for humans 

Kouboku (kouboku [in Chinese characters]) is the skin of the trunk and branches of 
Hoonoki {Magnolia obovata Thunborg). The ingredients of this material comprise 
magnocurarine, with essential oils including machilol and magnolol as the key ingredients. It is 
utilized as an astringent diuretic agent and for treating swelling sensation of the stomach, 
stomachaches and cough, as an expectorant for humans 

Tianjin (tianjin [in Chinese characters]) is the root of tianjin {Salvia miltiorrhiza Bunge). 
The ingredients of this material comprise tianshinone I and II and cryptotianshinone. It is utilized 
as a strengthening agent, emmenagogue and a medicine for women for treating irregular 
menstruation, endometrorrhagia, stomachaches and [illegible] for humans 

Zhi-mu (zhi-mu [in Chinese characters]) is the root stem of zhi-mu {Anemarrhena 
asphodeloides Bunge). The ingredients of this material comprise saponin, steroid saponin and 
tannin, etc. It is utilized as an anti-inflammatory, antipyretic, antidiarrheic, diuretic and analgesic 
for humans. 

Chouji (chouji [in Chinese characters]) is the bud immediately before blossoming of 
chouji {Eugenia caryophyllata Thunb.). The ingredients of this material comprise eugenol and 
acetyleugenol, etc. It is utilized as a stimulatant for digestive function and insecticide for 
humans, and for applications as a flavoring and in cosmetics. 

Kujin (kujin [in Chinese characters]) is the root itself of kurara {Sophora angustifolia 
Siebold et Zuccarini) or the root that is cut horizontally or vertically after most of the cork skin is 
removed. The ingredient of this material comprises matrine. It is utilized as a strengthening agent 
for the stomach, diuretic, antipyretic, analgesic and insecticide for humans 

Keihi (keihi [in Chinese characters]) is the dry bark and branch skin of keiju {Cinna 
momum cassia Blume) from which some cork skin is removed. The ingredients of this material 
comprise cinnamaldehyde and cinnamyl acetate. It is utilized as a diaphoretic, analgesic, 
stomach strengthening agent, enteric rectifying agent and insecticide for humans. 

Biwayou (biwayou [in Chinese characters]) is the leaf of biwa {Eriobotrya japonica 
Lindley) from which much of the soft hair is removed. The ingredients of this material comprise 
glucose, sucrose, fructose, maltose, etc. It is utilized as a cooling agent and stomach 
strengthening agent, as well as for treating heat stroke or for its prevention, for humans. 



Hops is ripe fruit of hops (Humulus Lupulus Linne). The ingredients of this material 
comprise tannin, humulone, lupulone, etc. It is a required material as a bitter agent and fragrant 
flavor for brewing beers. 

Youbaihi (yobaihi [in Chinese characters]) is the tree bark of yamamomo (Myrica rubra 
Siebold et Zuccarini). The ingredients of this material comprise tannin, myricetin, myricitrin, etc. 
It is utilized as an astringent agent for diarrhea and is also effective for bruises for humans 

Enmeiso (enmeiso [in Chinese characters]) is the stem leaf of hikikoshi (Isodon japonicus 
Hard) or kurobanahikiokoshi {Isodon trichocarpus Kudo). The ingredients of this material 
comprise plectranthin and enmein [transliteration]. It is utilized as a stomach strengthening 
bitters for humans for treating digestive disorders, lack of appetite and stomachaches. 

Gobaishi (gobaishi [in Chinese characters]) is the gall growing mainly on the leaf of 
nurude (Rhus javanica Linne) due to stinging by the nurudenomimifushi aphid (Melaphis 
chinensis J. Bell). The ingredients of this material comprise tannin, gallic acid, fats, resin, etc. It 
is utilized as a material for preparing gobaishi tincture, tannic acid, gallic acid and pyrogallol. 

Sanshuyu (sanshuyu [in Chinese characters]) is the material extracted from the seeds of 
ripe fruit of sanshuyu (Cornus officinalis Siebold et Zuccarini). The ingredients of this material 
comprise crystalline organic acids, gallic acid, malic acid, tartaric acid, etc. It is utilized as a 
nourishing agent, strengthening agent, and astringent for humans 

Shakuyaku (shakuyaku [in Chinese characters]) is the root of shakuyaku (Paeonia 
albiflora Pallas var. trichocarpa Bunge). The ingredients of this material comprise benzoic acid, 
resins, etc. It is utilized as an astringent, relaxant, analgesic and anticonvulsant for humans. 

Jin ying (jin ying [in Chinese characters]) is the pseudo-fruit of naniwaibara (Rosa 
laevigata Michaux). The ingredients of this material comprise citric acid, malic acid, tannin, 
saponin, vitamin C, etc. It is utilized for arresting diarrhea and pollakiuria for humans 

Chiyu (chiyu [in Chinese characters]) is obtained by taking the root part of waremokou 
(Sanguisorba officinalis L.), followed by drying. The ingredients of this material comprise tannin 
(17%) and saponin. It is utilized as an astringent for treating hematemesis, coughing blood and 
profuse menstruation for humans 

Maou (maou [in Chinese characters]) is the above ground stem of maou (Ephedra sinica 
Stapf). The ingredients of this material comprise 1-ephedrine, d-pseudoephedrine, etc. It is 
utilized as antitussive, diaphoretic and diuretic for humans. 

As shown above, each of the herbal medicines, namely, kanzo, huang-lian, ougon, 
kouboku, tianjin, zhi-mu, chouji, kujin, keihi, biwayou, hops, youbaihi, enmeiso, gobaishi, 
sanshuyu, shakuyaku, jin ying, chiyu and maou, has been utilized conventionally alone or in 
combination for preventing and treating diseases in humans. However, there has never been any 



attempt to use them for the purpose of preventing and treating bovine diseases, particularly for 
the purpose of preventing and treating infectious bovine diseases. 

The present inventors conducted various investigation focusing on the effectiveness of 
the aforementioned herbal medicines, and discovered that they were very effective in preventing 
and treating staphylococcal bovine mastitis, particularly Staphylococcus aureus, by 
administering 1 or 2 kinds or more of the aforementioned herbal drugs, thus the present invention 
was achieved. 

In other words, as shown below, it was discovered that the aforementioned specific kinds 
of herbal medicines and extracts thereof have specific in vitro and in vivo antibacterial action 
and bactericidal effect against the bacterium Staphylococcus aureus. Consequently, the result of 1 
the inhibiting effect against Staphylococcus aureus revealed that bovine mastitis caused by 
Staphylococcus aureus can be prevented and treated by administering these herbal medicines to 
cows. 

Accordingly, the present inventors are the first ones to discover that these herbal *\ 
medicines and extracts thereof are effective against this specific bovine disease, a result that has 
been beyond expectation. 

These herbal medicines can be administered as they are in crude powder form, or as 
extracts or in the forms of the active ingredients of the herbal medicines, or by incorporating 
these materials into feed, or they are applied after being made into pharmaceutical preparations 
such as solution, suspensions, semisolid preparations, granulated preparations, molded 
preparations, eluting preparations and injectable preparations. 

The extracts are extracted using solvents, for example, water, organic solvents, or a 
mixture of water and organic solvents, and they are utilized as they are, or after concentrate or 
dilution or after removing the solvents. 

As the organic solvents, for example, methanol, ethanol, n-propanol, n-butanol, acetone, 
ethyl acetate, ether, methylene chloride, chloroform, benzene, carbon tetrachloride, petroleum 
ether are utilized, but methanol and ethanol are the particularly preferred ones. One kind or a 
mixture of two kinds or more of the organic solvents can be utilized. 

The solvent extraction can be conducted by soaking these herbal medicines in these 
solvents at cold or warm temperatures. In the case of cold soaking, it can be carried out at 
temperature range of 15-25°C and in the case of warm soaking, 35-45°C. The extraction time 
depends on the extraction temperature, but it is generally is about 5 days or until the soluble 
components are sufficiently eluted. 

The active ingredients of the herbal medicines can be obtained by, for example, further 
shaking the aforementioned extracts with various solvents, followed by taking the fraction that 



partitions in this solvent and using the substance as the active fraction after removing the solvent, 
that is, or the active ingredient. 

As examples of the solvents utilized in this case, non-polar solvents, for example, lower 
aliphatic ethers (diethyl ether, ethyl methyl ether, etc.), lower halogenated alkanes (chloroform, 
dicholoroethane, dibromo ethane, etc.), aromatics (benzene, toluene, xylene, etc.) and other 
petroleum solvents (petroleum ether, petroleum benzene, ligroin, etc.) can be cited. 

Also, the residual aqueous solution in extracted by shaking with water and certain organic 
solvents saturated with water after sampling the active ingredients, followed by washing with 
water and removing the solvent from the residual organic solvent layer by means of distillation 
to obtain the active fraction that is the active ingredient. 

The amount administered is in the range of 0.001 mg/kg body weight- lOOg/kg body 
weight, after converting to the weight of the crude powders of the herbal medicines. The amount 
administered varies with the purpose of administration, either as prophylaxis or treatment. In 
general the administered amount is higher for the latter. 

The of administration method can be oral or non-oral administration and, as the non-oral 
administration methods, intramuscular, intraperitoneal, transdermal, transnasal and intravenous 
administration can be performed. 

Effect of the invention 

According to the above detailed explanation, effective prophylactic and treatment drugs 
as well as effective prophylactic and treatment methods for staphylococcal bovine mastitis can 
be provided by the present invention. 

The prophylactic and treatment drugs of the present invention utilize herbal medicines or 
extracts obtained thereof as the key medicines, and therefore there would be no occurrence of the 
drug-resistant bacteria that are the case in antibiotic administration, nor is there a problem of side 
effects, and thus safe administration can be conducted. 

Additionally, because there are concerns of the effect about residual drugs on human 
bodies, these drugs are also suitable for application as drugs for preventing and treating 
staphylococcal mastitis, in cattle as beef for food consumption. 

Furthermore, compared to using antibiotics, prophylaxis and treatment can be achieved at 
a low cost. 

The present invention is further explained in detail in the following using test and 
application examples. 

Test Example 1 

The sensitivities of Staphylococcus aureus to various herbal medicines were investigated. 



Each herbal medicine was added to a 7-fold quantity of 50% aqueous ethanol with 
respect to the amount of herbal medicine, and alcohol extraction was carried out for 16 h. 

8mm discs were impregnated with 25 jaL, respectively, and dried. The discs were placed 
in Hat-infusion agar medium spread with Staphylococcus aureus, and, after incubating for 18 h 
at 37°C, the diameter of the circles of inhibition were determined. 

The experimental results are shown in the following Table 1 . 

Table 1 
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Key: 1 Name of herbal medicine 

2 Circle of inhibition due to the alcohol extract 

3 Kanzo 

4 Huang-lian 

5 Ougon 

6 Kouboku 

7 Tianjin 

8 Zhi-mu 

9 Chouji 

10 Kujin 

11 Keihi 

12 Biwayou 

13 Hops 

14 Youbaihi 

15 Enmeiso 

16 Gobaishi 

17 Sanshuyu 

18 Table 1 (continued) 

19 Shakuyaku 
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20 Jin ying 

21 Chiyu 

22 Maou 



Application Example 1 
Basic feed 

Pressed barley 22.2 parts by weight 

Corn 6.3 

Beerlees slurry . 253 

Vitamin-mineral supplement 0.3 

Italian rye grass silage 28.5 

Dry Italian rye grass 1 7.4 



Huang-lian powder was added to the aforementioned basic feed at 1 wt% to serve as the 
sample feed. 50 cows of about 36-48 months of age were allowed to ingest the sample feed 
freely immediately after giving birth, and feed was continued for 300 days. Additionally, in the 
control area, the aforementioned basic feed was used in place of the sample feed. 

Accordingly, the number of infected cows with mastitis caused by Staphylococcus aureus 
in the fields during the feeding period was observed. The result showed that 0/50 head of cows in 
the experimental area of the present invention had mastitis while 12/50 head of cows in the 
control area were infected. 

Application Examples 2-19 

Experiments were carried out in the same manner as in Application Example 1, except 
that the herbal medicines shown in Table 2 below were used to replace huang-lian in Application 
Example 1 . 

Consequently, the results shown in the following table were obtained. 
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Table 2 
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Key: 1 Application example 

2 Name of herbal medicine 

3 Infected cows with mastitis 

4 Experimental area 

5 Control area 

6 Kanzo 

7 Head 

8 Ougon 

9 Kouboku 

10 Tianjin 

1 1 Zhi-mu 

12 Chouji 

13 Kujin 

14 Keihi 

15 Biwayou 

16 Hops 

17 Youbaihi 

18 Enmeiso 

19 Gobaishi 

20 Sanshuyu 

21 Shakuyaku 

22 Jin ying 

23 Table 2 (continued) 

24 Chiyu 

25 Maou 
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Application Example 20 

One kg each of kanzo, huang-lian, ougon, kouboku, tianjin, zhi-mu, chouji, kujin, keihi, 
biwayou, hops, youbaihi, enmeiso, gobaishi, sanshuyu, shakuyaku, jin ying, chiyu and maou was 
weighed and put in 10 L water respectively, followed by extraction for 1 h at 100°C. Each 
aqueous extract was diluted 1000- fold for use as an extract. 

Instead of water, each of the aforementioned extracts was given to 50 head of cows of 
about 36-48 months in age immediately after giving birth. The same basic feed as in Application 
Example 1 was used as the feed. 

Also, instead of the aforementioned extracts, water was given in the control area. 

Feeding was carried out for 10 months as in the aforementioned, and the number of with 
mastitis caused by Staphylococcus aureus in the fields during the feeding period was observed. 

The result showed that the number of infected heads with mastitis in the experimental 
area of the present invention was less than that in the control area. 
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